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Editorial Comment
Electrical Ventricular
Endocardial Ablation: A Tomato
Ripe or Rotted?*
MELVIN M. SCHEINMAN, MD, FACC
San Francisco, California
The study by Westveer et al. (I) is a carefully performed
study of the histologic findings and arrhythmogenic effects
of catheter-induced electrical discharges to ventricular en-
docardium. Although others have reported similar studies
(2,3), we are indebted to these authors for comparing the
effects of unipolar patch versus bipolar shocks and for com-
paring repetitive small versus large delivered shocks. These
findings coupled with the known proarrhythmic effects of
direct current shocks are important observations clearly nec-
essary for proper clinical utilization of this technique.
The normal canine model. Further studies are required
using the normal canine model. For example, it is still not
clear whether anodal or cathodal shocks are associated with
greater tissue damage or how electrode orientation relative
to the endocardium affects tissue necrosis. Similarly, the
importance of the site of patch placement is not known.
Although currently the patch is generally applied to an area
of the chest in close proximity to the catheter electrode,
there are no data comparing the amount of damage with
varying patch sites. Westveer et al. (I) very appropriately
discuss the differences between delivery of shocks to normal
dog ventricular endocardium and the clinical situation where
associated and often extensive cardiac disease is present. In
addition, the "doses" of electrical energy required for dis-
ruption of atrioventricular conduction in dogs may be ex-
cessive when delivered to normal ventricular endocardium.
In preliminary studies from our laboratory (4), we observed
that shocks delivered to the septal ventricular endocardium
usually produced irreversible arrhythmias when shocks of
10 to 16 J/kg were applied. In contrast, shocks of 3.4 J/kg
or less were acutely proarrhythmic but yet never resulted in
cage deaths and ventricular tachycardia could not be induced
in follow-up electrophysiologic studies. To compare the
results of animal and human studies, it would appear pref-
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erable to normalize the delivered energy to overall body or
cardiac weight. Since it is more difficult to obtain precise
estimates of cardiac mass than of body weight, it would be
logical to normalize cumulative delivered energy for body
weight when comparing human and canine data.
Canine infarction-ventricular tachycardia model.
Several workers (5-7) have described postinfarction canine
preparations in which inducible sustained ventricular tachy-
cardia can be regularly initiated. This type of model would
appear to be a logical next step in the evaluation of catheter
ablation of ventricular tachycardia foci. Ventricular tachy-
cardia could be mapped by catheter and the discharge ap-
plied to the site showing earliest endocardial activation dur-
ing ventricular tachycardia. In this manner, using sequential
increases in delivered electrical energy, one could correlate
the amount of energy delivered to the amount of tissue
destruction required to render an arrhythmia noninducible.
Similarly, it would appear better to test arrhythmogenicity
in an animal preparation more akin to the milieu of clinical
infarction. Not even the latter model is perfect since avail-
able data suggest apparent discrepancies between the site
of ventricular tachycardia localized in animal studies (5-7)
compared with clinical studies (8). The latter studies (8)
suggest that the earliest breakthrough occurs in the endo-
cardial region between infarcted and normal muscle. The
available animal infarction-ventricular tachycardia models
have demonstrated a zone of conduction block, with elec-
trical excitation skirting the blocked zone and reentry oc-
curring in a figure of eight configuration, the earliest elec-
trical breakthrough occurring in infarcted subepicardial layers
(5) or subepicardial or intramural regions (6,7). The earliest
breakthrough depends partly on the type of preparation used
(that is, reperfusion versus completed infarction) (7). These
studies have important implications relative to the clinical
application of endocardial shocks for treatment of patients
with ventricular tachycardia since the precise site of the
tachycardia focus will influence the amount of tissue ne-
crosis required for ablation of the tachycardia focus.
Implications for clinical use of endocardial direct cur-
rent shocks. Hartzler's extension of the catheter ablative
technique (9-11) to patients with ventricular tachycardia
has sparked a great deal of interest in this procedure (12,13).
The technique involves use of standard pacing protocols for
ventricular tachycardia induction. Once the arrhythmia is
induced, the ventricles are explored by catheter to find the
earliest endocardial potential, which is taken as the exit point
of the tachycardia focus. One or more direct current shocks
are applied to this area to ablate the tachycardia focus. To
complete the endocardial map, the patient must obviously
remain hemodynamically stable during tachycardia. This
initial wave of enthusiasm for this technique must be tem-
pered by sound clinical judgment. The possible risks to the
0735-1097/85/$3.30
962 SCHEINMAN
EDITORIAL COMMENT
lACC Vol. 5, No.4
April 1985:961-2
patient must be carefully assessed before it is applied. An-
imal studies have shown that application of endocardial
shocks results in an area of necrosis. Even though the amount
of myocardial destruction produced by the technique would
appear to be different in normal canine myocardium than
in scarred human tissue, acute myocardial infarction is in-
duced and the patient should be treated in this light. In
addition, the risk of ventricular perforation as a result of
the shock as well as the short- and long-term effects of the
shock on ventricular arrhythmogenicity in human patients
are not known.
Is the "tomato" referred to by Goodwin and Goodwin
(/4) ripe for clinical testing? Is further animal testing re-
quired before widespread clinical application is recom-
mended? The answer to both questions is clearly "yes."
At this time, since only limited experience is available, only
those patients with recurrent, sustained, symptomatic ven-
tricular tachycardia refractory to conventional and available
experimental drugs who are at high risk for death with
cardiac electrosurgical procedures might be suitable can-
didates for this procedure. Further clinical experience will
prove whether this particular tomato is ripe or flawed with
imperfections.
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